A8 virus (A8-V) is a molecular clone of the neuropathogenic FrC6 virus derived from the Friend murine leukemia virus (F-MuLV). The A8-V infects endothelia and microglia in the brain. We constructed a gene transfer system with the A8-V gene. Pseudotyped virus carrying the surface protein of A8-V (A8-SU) transduced the β-glactosidase gene incorporated in the retroviral vector efficiently to cultured microglial cells derived from newborn rats. Ex vivo gene transferred microglial cells were then injected into the right hemisphere of 3-day-old and 3-week-old rat brains. All of the rats examined at 4 weeks after the injection contained the labeled microglial cells in the brain (7/7 and 5/5 of the rats injected at 3 days and 3 weeks, respectively). None of the rats showed pathological changes in the whole body investigated, including the central nervous system, 4 weeks after transplantation of the labeled microglial cells.
The A8-V is a molecular clone of the neuropathogenic BAG-introduced NIH3T3 cells, NIH3T3 cells (2 × 10 6 ) were transfected with 20 µg of retrovirus vector, BAG, variant FrC6-V (14), isolated from Friend murine leukemia virus (F-MuLV). FrC6-V and A8-V induce spongi-bearing β-galactosidase and neomycin resistance gene provided by Dr. C. Cepko of Harvard Medical School (8) form degeneration mainly in the gray matter of the CNS including the brain cortex, thalamus, and brain stem of by calcium phosphate precipitation (9). After growing the transfected cells in the presence of G418, a G418-resistant the infected rats (11). Studies with chimerae construed from A8 virus and nonneuropathogenic F-MuLV clone clone, NIH3T3/BAG, was isolated. The production of pseudotyped retrovirus incorporat-57 (7) revealed that the env gene of A8 is a primary determinant of the induction of neurodegeneration, and ing A8-SU was evaluated by measuring reverse transcriptase activity (10) and infectivity on NIH3T3 cells of LTR and/or the 5′ leader sequence of A8 is also necessary for neuropathogenicity (11). culture supernatants. The culture medium of PacA8env/ BAG was concentrated by passing through an ultrafiltra-An important determinant of infection with ecotropic murine leukemia virus in rodents is the expression of tion device (Pellicon XL Bio Max-500, Millipore) to give a titer of 10 6 /ml. The concentrated pseudovirus was the receptor, which is known as a Na + -independent transporter for cationic amino acids (CAT-1) derived used to infect cultured microglial cells. Microglia were obtained from the cerebral hemispheres of neonatal from mouse (1) . We isolated the receptor gene, F10-cat-1, homologous to cat-1 coding CAT-1 from rat glial cells, Lewis rats, as described previously (5,6). Briefly, the primary cell cultures were maintained at 37°C in 10% F10 (12). By means of pseudotyped viral entry analysis, A8 viral surface protein (A8-SU) is proved to interact CO 2 with Dulbecco's modified Eagle's medium (DMEM; Gibco BRL) containing 10% fetal bovine serum (FBS; efficiently with F10-cat-1 product, which is expressed in endothelia and glial cells in the parenchyma of the rat Gibco BRL), and during the 7-14 days of culture, a microglial suspension was prepared by gentle shaking of brain (13). A packaging cell carrying the BAG vector, PacA8env/BAG, for the production of pseudotyped vi-the culture flask for 2 min. These cells were identified as microglia (6) based on staining with anti-Ibal anti-rus bearing A8-SU, was cloned as described previously (12). Briefly, an expression vector containing A8-body (4) and monoclonal antibody, ED-1 (3). The purity was estimated to be 99.9-100% ( Fig. 1b-e ). Occasional env gene that codes A8-SU was stably introduced into the BAG-introduced NIH3T3 cells by cotransfection with an contamination of GFAP-positive astroglial cells was detected ( Fig. 1c ) among the microglia prepared. expression vector containing gag-pol of A8 virus and the blastcidin deaminase (BSD) gene. For the preparation of
The microglia were infected with the pseudovirus at For X-Gal visualization, the method of Dannenberg and Suga (2) was used, after fixation in 4% paraformaldehyde for 5 min, and then 2% formaldehyde/0.2% glutaraldehyde for 10 min. (b-e) Immunohistocheniistry for isolated microglia visualized by peroxidase reaction with DAB-4HCl (Dotide) (15) , counterstained for the nucleus with methyl green. To detect the microglia/monocyte marker, monoclonal antibody, ED-1 (3) was more efficient (d) than anti-Cd11b (Serotec) shown in (e) for cultured microglia. Control staining with normal mouse serum is shown (b). When the anti-GFAP antibody (Sigma) was applied, occasional contamination of astrocytes was observed (c, arrow). We did not prove the presence of neurofilament antigen-positive cells in our preparation of microglia (data not shown). (f-i) X-Gal staining for the brain injected with microglia carrying cells were observed around the blood vessels in the brain Kohsaka, S. Characterization of microglia isolated from a parenchyma (Fig. 1f, h) as well as in the subarachnoidal primary culture of embryonic rat brain by a simplified space (Fig. 1g) . A few labeled cells were scattered in method. Biomed. Res. 10(S3):411-423; 1989. 6. Nakajima, K.; Shimojo, M.; Hamanoue, M.; Ishiura, S.; the brain parenchyma (Fig. 1i) . The injected cells were Sugita, H.; Kohsaka, S. Identification of elastase as a secdetected not only in the neighborhood of the injected retary protease from cultured rat microglia. J. Neurochem. site, such as in the hypothalamus (Fig. 1h ), but also in 58:1401-1408; 1992. the cerebellum (Fig. 1f, g 
